A retrospective qualitative study was conducted to explore first-year occupational therapy graduate student perspectives on the Immediate Feedback Assessment Technique (IF-AT) which was implemented during a two-semester neuroscience course. The IF-AT system was used during small group application activities six times across a two-semester course sequence. Students discussed multiple-choice questions in small groups, used critical thinking skills and collaboration to select answers, then finally used the IF-AT scratch-off cards to indicate selections. At the conclusion of the second semester, 33 students provided qualitative feedback regarding their experience using the IF-AT. Conventional content analysis was used to capture the student voice as it relates to the use of the IF-AT system in coursework. Use of the IF-AT system created a positive learning experience for students but also revealed areas of limitations to be addressed in future coursework when the IF-AT scratch-off cards are used. Qualitative data from students indicated the technique facilitated active learning through discussion and problem solving while creating a sense of individual responsibility as well. Student-driven suggestions for improvement are included. Advice for instructors seeking implementation of the IF-AT system in occupational therapy coursework is included
INTRODUCTION
Maximizing student engagement for optimal learning is a "hot button" topic in higher education. While previous generations have shown preference for didactic teaching methods, the millennial generation has shifted learning style preference to an interactive and collaborative approach, or active learning (Hopkins et al., 2018) . Simply put by Bonwell and Eison (1991) nearly three decades ago, active learning encourages students to participate in the learning process versus passively listening. Within the classroom, active learning can be achieved through a variety of means, including group discussion, utilizing flipped classroom methodology, engaging students in hands-on learning, and incorporating technology. Active learning encourages students to be dynamic, central figures to the learning process, while also promoting higher order thinking and student engagement (Lumpkin, Achen, & Dodd, 2015) . A study by Lumpkin et al. (2015) evaluated 208 graduate and undergraduate students and found working in small groups enhanced learning. Through a learning environment emphasizing discussion, 89% of subjects reported a positive impact on learning. This finding is supported by another study by Lai and Hong (2012) that revealed out of a sample of 875 students, 90% expressed enjoyment discussing ideas with peers, and of 870 students, 90% expressed a preference for exploration.
Dialogue leads to conceptual understanding of frameworks that actively involve the student in the learning process and serves as a teaching model rooted in the social component of learning (Flores, Matkin, Burbach, Quinn, & Harding, 2012) . Evans and Forbes (2012) asserted that opposed to being told what is correct or appropriate, the millennial generation pursues interactivity in learning. Additionally, adult learners crave collaboration and expect frequent and individualized feedback (Schwartz, McDonald, Vahabzadeh, & Cotes, 2018) . Due to the demand for active learning within the classroom, educators must be equipped to design and implement interactive learning opportunities that foster critical thinking, facilitate discussion, create a dynamic learning environment, and provide feedback to students as a means to maximize learning. One method of maximizing student engagement to facilitate discussion in the classroom, and thus, facilitate student learning, is employment of principals of team-based learning (TBL).
Team-based Learning
Team-based learning is a well-recognized instructional strategy (Michaelsen, 2002) that shifts the focus of classroom time from conveying course concepts by the instructor to the application of course concepts by student teams. Traditional TBL consists of a three-phase cycle, including independent learning outside of the classroom, followed by an individual readiness assurance test (IRAT), then team readiness assurance test (TRAT), and finally, application of the material (Thompson et al., 2007) . Literature suggests that students engaged in TBL demonstrate better exam scores and increased participation (Doshi, 2017) , increased problem-solving abilities (Kim, Song, Lindquist, & Kang, 2016) , and more enthusiastic, quality discussions (Middleton-Green & Ashelford, 2013) . In using the TBL process, Koles, Stolfi, Borges, Nelson, and Parmelee (2010) suggested students be randomly assorted into groups of five to seven that remain consistent throughout the course. One method of not only facilitating the TRAT process, but also providing immediate feedback to students during the TRAT process, is through the use of the Immediate Feedback Assessment Technique (IF-AT; Epstein Educational Enterprises, n.d.), described below. While TBL provides an exceptional platform for student learning, the aim was to delve into the student perceptions of providing immediate feedback to student groups specifically following the TRAT process.
The Immediate Feedback Assessment Technique
Due to the demand for active learning within the classroom, educators must be equipped to integrate active learning activities and provide immediate feedback as a means to maximize student learning. While this poses a challenge to educators, one method of facilitating active student learning while offering immediate feedback is through use of IF-AT (Epstein Educational Enterprises, n.d.). Mauer and Kropp (2015) studied 372 undergraduate students and found students who engaged in a course section using the IF-AT system gave significantly higher ratings on seven course evaluation items than students who used an alternate system in their respective course section. In the same study, different course sections were given different conditions of the IF-AT scoring, yet among those conditions there was no significant difference between quiz scores. Students did, however, score significantly higher in sections using the IF-AT system versus the alternate system regardless of how the IF-AT was scored (Mauer & Kropp, 2015) . Peck, Werner, and Raleigh (2013) studied 320 senior nursing students who used the IF-AT system as part of TBL and found the use of the IF-AT format was significantly more effective than traditional testing in enhancing learning.
The IF-AT uses a multiple-choice, pre-fabricated answer form with a thin opaque film covering the answer options. IF-AT forms come in 10, 25, or 50 question cards, and instead of using a pencil to fill in a circle, each student scratches off an answer as if scratching a lottery ticket (see Figure 1 for IF-AT sample). The student scratches off the coating of the rectangle corresponding with his/her first-choice answer. If the answer is correct, a star or other symbol appears somewhere within the rectangle indicating he/she found the correct answer. The student's learning is immediately reinforced, the student receives full credit for the answer, and moves on to the next question. If incorrect, the student must re-read the question and remaining answer options and scratch off a second or even third choice until the correct answer is identified. The student will earn partial credit for multiple attempts and learn the correct response for each question while taking the test. One of the keys to the IF-AT system is that students never leave a question without knowing the correct answer (Epstein, n.d.). The IF-AT employs a scratch-off card testing system that transforms traditional multiple-choice testing into an interactive learning opportunity for students. The instructor formats questions to the pre-formatted scratch-off card using the IF-AT key and/or online supports. The IF-AT testing system enables students to be provided with immediate feedback about the accuracy of their answers to each question in a test/quiz/homework assignment as the students are completing each item. The IF-AT system provides immediate affirmative feedback if a student or small group of students answer choice is correct (star appears upon scratching off space), or corrective feedback if a student or team answer choice is incorrect (space is blank, indicating the response was incorrect). Using the IF-AT system allows students to continue answering a question until they discover the correct answer. This ensures the students' last response is the correct one. Thus, the IF-AT teaches while it assesses, facilitating learning and improving students' retention of the information being tested.
While the IF-AT system may be used with students individually, or a hybrid with students working both individually then in groups, the current study employed the use of the IF-AT system with students in learning teams. Through this model, students discussed, debated, and interacted with each other to accurately, or inaccurately, answer questions. Only when student groups worked through each item to uncover the correct answer did they move onto the next question.
The purpose of this study was to explore the occupational therapy (OT) student perspective of the IF-AT. The researchers were interested in understanding the student voice as it relates to the use of the IF-AT system for facilitating student engagement in group problem solving, critical thinking, and active learning in the classroom.
METHODS

Participants
A convenience sample of 86 first year OT graduate students at a large research institute in the Midwest were asked to participate. Of the 86 first year OT graduate students, 33 participated (a 38% response rate), by completing the Student Feedback Form ( 
Research Design
This study used a retrospective qualitative design. To determine student viewpoints related to the use of the IF-AT, researchers sought to answer the research questions:
 What are student perspectives of the IF-AT?  What do students report as strengths of the IF-AT?  What do students report as limitations of the IF-AT?
Following the university's Institutional Review Board (IRB) approval through an expedited IRB review process, retrospective analysis was conducted by two researchers who are both OTs with different practice specialties and different academic ranks. Conventional content analysis was employed, meaning codes were defined during data analysis and derived from the content itself, not theory or other literature. Transcribed data was initially coded and quantified independently by the two researchers to explore the students' perceptions of the experience with the IF-AT. Researchers then determined categories and themes through constant comparative analysis for agreeable categories and resulting themes (Hsieh & Shannon, 2005) . Qualitative results were further validated employing theory triangulation (Carter, Bryant-Lukosius, DiCenso, Blythe, & Neville, 2014) .
Materials
Information was collected from an anonymous, voluntary student questionnaire containing three open-ended questions (See Figure 2 : student feedback form). The student feedback form, considered informal feedback originally gathered to inform teaching practices for the spring and summer subsequent course sequence, was also intended to provide the instructor additional information on the student learning experience that the university course evaluation system may not necessarily provide.
Procedure
As part of the academic program's didactic coursework, first year OT graduate students enrolled in a two-course sequence in neuroscience that spanned a 16-week spring semester and a 7-week summer semester. The syllabus descriptions related to the courses outline that through the two-course sequence, students will develop a basic understanding of the neural mechanisms that underlie the sensory, motor, cognitive, and affective functions needed for full engagement in activities of daily living, as well as how neural mechanisms are affected by changes in experience, including increases and decreases in stimulation.
During the 16-week spring semester, the course met twice per week whereas during the 7-week summer semester the second course of the sequence met once per week. While most content was delivered via traditional lecture format with assigned pre-readings for each class period, four class periods during the spring semester and two class periods during the summer semester included whole group content review followed by small group application work using the IF-AT scratch-off card system.
During the four designated dates of class during the16-week spring semester and the two designated dates of class during the 7-week summer semester, students were randomly divided by the sort function on excel and assigned to twenty-six learning teams of three students each and two learning teams of four students each. Learning teams stayed the same for the 16-week semester, then were re-shuffled via the sort function on excel for the 7-week summer semester. Learning team size was determined based on available literature regarding small group discussion (Lumpkin et al., 2015) , OT student feedback on previous evaluations from other courses regarding preference for group sizes for learning, and the space available for students to work in small groups during the time of the course each semester.
Teams were distributed one large envelope containing the following items: one penny, question packets (see Table 1 below for sample questions), and an IF-AT scratch-off card. All question items were based on assigned readings and lecture content, and were written by one of the researchers who also served as co-course master of the neuroscience two-course sequence. Each group began working at relatively the same time and, on average, took forty-five to sixty minutes per class period to work through 15 -20 questions. At the conclusion of time, all items were placed in the envelope and returned to the instructor. Each question item for each group was graded on the following scale: zero credit earned for four attempts for the group to arrive at the correct answer, quarter credit earned for three attempts for the group to arrive at correct answer, half credit earned for two attempts for the group to arrive at correct answer, and full credit earned by the group for achieving the correct answer on the first attempt. Following conclusion of the sixth and final IF-AT group work experience during the 7-week summer semester, the instructor distributed in-class handwritten questionnaire to students which they had the option to complete in order to inform the course instructor as to their opinion of the use of the IF-AT system.
RESULTS
The researchers identified five primary themes and two sub-themes from the data: receiving instant feedback, engaging in collaborative learning (sub-themes of promotes discussion and facilitates team problem-solving), allowing for increased work time, creating small work teams, holding students individually accountable. Table 2 summarizes these themes and highlights statements of support. "It forces us to go through each answer, which means we talk about the concepts in depth."
"We loved the scratch off cards -it allowed for a lot of collaboration between group members and facilitated discussion which is realistic of a real clinical setting." Allowing for Increased Work Time "…allowing for more time to discuss each question." "…[we] find the time constraints difficult to adhere to when there are three people brainstorming and coming to a conclusion." "Small group work can be improved by increasing the time allowed for discussion, as well as increasing clarity of questions." Creating Small Work Teams "...having the same group for the whole time was nice (helped build a cohesive team)." "We felt we learned best working as a small group." "It was helpful to work as a team in making "clinicallike" decisions as a group." Holding Students Individually Accountable "We liked our group, felt like we were well balanced, but doing a group feedback survey at the end of the semester might be a good idea to make sure all group members are pulling their weight."
"IF-AT facilitates group knowledge by keeping us accountable for the information..."
Theme I: Receiving Instant Feedback
A prevalent participant response regarding use of the IF-AT system was that instant feedback was beneficial to the learning process. Participants unanimously agreed that instant feedback elicited corrective feedback, as students knew immediately if their selected answer was correct or incorrect. Students who did not select the correct answer initially utilized problem-solving and discussion to choose a secondary answer. One participant commented, "It helps us know if we understand the material since we don't have to wait until tests are graded to see if we are right." Instant feedback provides a learning platform that takes the guesswork out of lingering questions and gives students the opportunity to leave the classroom with knowledge of correct answers. While the instructor is on hand and may be accessed if the learning team is truly at a standstill, instant feedback primarily occurs via the IF-AT system followed by group discussion instead of verbal interference from the instructor.
Theme II: Engaging in Collaborative Learning
Participants found the IF-AT process encouraged collaborative learning in the form of teamwork and the ability to deliberate with others. When uncertain of the best answer, students had the opportunity to analyse together to select the most appropriate answer. Within this collaborative learning process, two sub-themes emerged:
Sub-theme: Promotes discussion. Many participants commented positively regarding discussion that occurred due to the nature of the IF-AT process. Traditional testing techniques deny students the opportunity to engage in higher level cognitive thinking through discussion. The IF-AT is grounded in the ability for students to work together, discuss, and rationalize through complex problems. Discussion allows multiple voices and opinions to be heard, giving students the opportunity to formulate conclusions from various standpoints. Discussion allows multiple voices and opinions to be heard, giving students the opportunity to formulate conclusions from various standpoints. Discussion is a vital component to the learning process, as it promotes retention of knowledge and higher-level thinking.
Sub-theme: Facilitates team problem-solving.
A common statement among participant responses was the outcome of team problem-solving through IF-AT implementation. Problem-solving, in general, is a critical skill for learners to acquire so that material presented in the classroom can be mentally manipulated to fit various situations. Team problem-solving elevates student learning by incorporating multiple thought processes and knowledge bases.
Theme III: Allowing for Increased Work Time
In this study, participants were given an average of 60 minutes to discuss 10 questions and associated content with their peers. Many participant responses indicated that more time is needed to facilitate effective discussion. Participants felt the collaborative and brainstorming process utilized in the IF-AT process innately requires more time than answering questions individually, as in traditional multiplechoice testing. Additionally, participants noted that questions should be worded concisely and clearly to avoid unnecessary deliberation of what the question is asking.
Theme IV: Creating Small Work Teams
Data revealed the impact of team structure on the student learning process. In general, participants commented on the effectiveness of having a team for collaboration, critical thinking, and discussion. For this study, each group was comprised of three students with two groups having four students, and groups remained consistent throughout the 16-week semester and were then switched for the 7-week summer semester, which yielded various participants responses. One participant stated, "Small groups can be improved if the groups are different for each synthesis. This would ensure that everyone prepares equally because the groups would be unannounced." Conversely, a participant said, "It was nice to have the same members for each synthesis and to keep each other accountable."
An important component of team structure is the number of students within each group. Participants consistently stated that three members per group was an appropriate number and promoted thoughtful discussion. One participant commented, "The group size is also conducive to allowing all voices and options to be heard and valued," indicating that small group sizes are preferred due to a greater opportunity for everyone to give input.
Theme V: Holding Students Individually Accountable
Another theme that appeared within the qualitative data was the promotion of individual accountability due to the nature of the IF-AT. Participants felt a sense of responsibility to study the material prior to being tested since their knowledge could impact the group grade. Additionally, the group testing process quickly revealed if a student did not study the material or could not contribute to group discussion. A few responses indicated the need to have peer review or a group feedback survey for students to express concern if they felt a peer was not providing adequate input.
DISCUSSION
Existing research shows the benefits of using the IF-AT system for learning outcomes, including knowledge retention and increased critical thinking. This study sought to explore the student voice and perceptions of IF-AT use. In general, results from this study indicate positive student experiences with increased student engagement, collaboration, and learning.
Positive feedback included comments such as, " [We] enjoyed working in groups for synthesis and using peers for bouncing ideas off each other to problem solve." This view of discussion through the IF-AT process is consistent with well-established literature examining the team process involved with TBL (Michaelsen, 2002; Middleton-Green & Ashelford, 2013; Sibley & Ostafichuk, 2014) within the higher education classroom. When researching the effectiveness of TBL within a microbiology course, Harakuni, Nagamoti, and Mallapur (2015) found that 68% of students felt active discussion was facilitated among group members. Smith et al. (2009) asserted that peer discussion allowed students who did not initially know an answer to apply concepts learned in discussion to correctly answer similar, subsequent questions. Another student response included, "[The IF-AT] allows for collaborative problem solving and discussion of concepts. " Peck, Werner, and Raleigh (2013) found that collaborative learning via the IF-AT process assisted in retention of knowledge and higher test scores due to in-class discussion and immediate knowledge of the answer, versus traditional multiple-choice testing.
While most feedback proved positive toward use of IF-AT, several recommendations were made regarding implementation and use of the IF-AT within the classroom, including environmental set-up and logistics. Participants in this study received 45 -60 minutes for 15 -20 questions following review of content, during a one hour and 50-minute class. Many participants commented that more time should be allotted toward IF-AT to enhance discussion and content analysis. Previous research supports this finding, as indicated by Harakuni et al. (2015) who noted that more time should be allotted toward discussion to further enhance the learning process, per qualitative student responses. This knowledge will allow instructors to allocate more time to discussion, versus traditional lecture presentation of material.
As noted in the findings, team structure played an important role in participant satisfaction of IF-AT implementation. A few participants requested that the instructor notify students of whether group members will remain consistent or will be varied throughout the course. Given this feedback, instructors should clearly explain group logistics to the students at the onset of IF-AT implementation. Results from this study indicated mixed feelings regarding the maintenance of consistent group members during the semesters, though traditional TBL methods suggest groups remain consistent throughout the course (Koles et al., 2010) . Additionally, participants appreciated the small group size of three to four students, though traditional TBL methods suggest group sizes of five to seven students (Koles et al., 2010) .
In this study, the instructor gave participants partial credit if they were incorrect with answer selection on the first try but were able to determine the correct answer on the second attempt. An overwhelming number of participants commented on the effectiveness and satisfaction of receiving partial credit. A participant stated, "We enjoy receiving partial credit, being able to work through answers by elimination, and know the correct answers at the end of the test." Another participant commented, "We don't like that you can't change your mind," when using the IF-AT system. The ability to receive partial credit helps negate this downfall of the IF-AT process; whereas traditional multiple-choice or online exams typically allow students to change their answer selection, if desired, students using the IF-AT are not able to change answers due to the nature of the scratch-off system. Therefore, careful discussion and group decision-making must occur. A highlight of student recommendations is noted below in Table 3 . Table 3 Student Recommendations  Create an environment conducive to small group work, including quiet spaces, few distractions, and work areas for research or written work.  Provide each student a copy of the test or questions so students are not required to share question packets.  Allow ample time for group discussion.  Allow students the ability to receive partial credit reduces stress and anxiety of answering questions using the IF-AT.
Regarding the instructor perspective, ample time must be dedicated to IF-AT preparation to ensure accuracy in test questions and answers corresponding to the pre-fabricated scratch-off cards. The researchers recommend enlisting the assistance of an editor to check all questions and answers against the printed key provided by Epstein which is mailed with each pack of IF-AT cards ordered. Errors in test questions or answers disrupts a group's dynamic and flow, and may prevent a group from fully grasping the intended concept. Ample time must be allotted to assemble group packets with necessary materials, including one scratch-off card, one coin, and printed questions for each group member.
Limitations
This study aimed to examine the student perspective on IF-AT use but did not measure knowledge retention or compare students' opinion of IF-AT use to traditional lectures. As this method strays from traditional lecture format, students who prefer and/or expect more traditional ways of content delivery may be reluctant to "buy in" to the process associated with the IF-AT, thus contributing at a level inferior to their learning team peers. While TBL is well supported by evidence and the IF-AT system is established as complementary to the team assessment portion of TBL as well as a stand-alone assessment technique, due to time constraints, the individual testing portion was not completed by the participants, among other key aspects of TBL protocol. Therefore, piloting the use of the IF-AT system during this course was a clear departure from the TBL protocol. While use of this exclusion limited the participants' ability to test their personal knowledge and potentially decreased the level of individual accountability due to some participants relying on group members to select the correct answer. The researchers also acknowledge the learning teams were slightly smaller at three to four students per group versus the recommended five to seven students per group format associated with the TBL protocol. Time constraints also warranted the exclusion of another step of the TBL process which provides a mini-lecture to students following the team assessment process and is based on concepts students struggled with the most. While the current study was a pilot of the use of the IF-AT system in the course, future consideration for implementation of the traditional TBL format with the use of IF-AT as part of the team assessment should be considered.
Future Studies
While this study provides valuable information regarding students' perception of IF-AT use in the classroom, future studies are needed to examine the longitudinal impact of IF-AT on knowledge retention, learning, and professional practice should be examined. Additionally, more research is needed to thoroughly capture the student voice, as well as quantitative student outcomes, regarding use of the IF-AT system to promote learning and retention of learning through assessment, and group-based discussion. Given the onset and advancement of educational technologies in recent decades, future studies should also consider how a system like the IF-AT might interface with technology to benefit or hinder learners.
CONCLUSION AND IMPLICATIONS FOR OT EDUCATION
Aligned with the American Occupational Therapy Association's Philosophy of Occupational Therapy Education that states, "Occupational therapy educators use active learning that engages the learner in a collaborative process that builds on prior knowledge and experience and integrates professional academic knowledge, experiential learning, clinical reasoning, and self-reflection" (AOTA, 2015, p. 678) , active learning has transformed the traditional lecture-style classroom, and much research has been dedicated to the educational benefits of utilizing active learning.
Results from this study are consistent with existing research with participants finding the IF-AT to be engaging, collaborative, and beneficial to the learning process, thus a feasible option for occupational educators seeking to transform lecture-style class time to interactive, discussion-based forums that facilitate critical thinking and group problem solving. The Occupational Therapy Education Research Agenda -Revised (AOTA, 2018) organizes seven categories for OT Educational research, two of which are signature pedagogies and instructional methods. Findings of this study suggest the importance of capturing the student voice to inform both categories of the Agenda, yet serve as a reminder of the necessity of OT educational research to determine best practice in educating the occupational therapists of tomorrow.
